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DETAILED ACTION 



1. 



This is a first non-final action on the merits. 



2. 



Claims 1-37 were pending. Claims 1-37 are rejected. 



Specification 



3. The disclosure is objected to because of the following informalities: the 
use of "atomicity" when to "atomic" hydrogen [0006], or "As the solid electrolyte 
can be exemplified phosphorous tungstic acid or phosphorous molybdic acid 
which has good adhesion for the first electrode and the second electrode and is 
excellent as an electrolyte for the hydrogen gas sensor [0029], etc. 
Appropriate correction is required. 



4. Claims 5 and 23 are objected to under 37 CFR 1 .75(c), as being of 
improper dependent form for failing to further limit the subject matter of a 
previous claim. Applicant is required to cancel the claim(s), or amend the 
claim(s) to place the claim(s) in proper dependent form, or rewrite the claim(s) in 
independent form. Both claims recite intended use language only and therefore 
does not add further structural limitations to the independent claim. 



5. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 



Claim Objections 



Claim Rejections - 35 USC §112 
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6. Claims 10, 14-16, 28 and 32-34 and is rejected under 35 U.S.C. 1 12, 
second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. 

7. Regarding claim 10 and 28, the phrase "such as" renders the claim 
indefinite because it is unclear whether the limitations following the phrase are 
part of the claimed invention. See MPEP § 2173.05(d). 

Regarding Claims 14-16 and 32-34, applicant uses the phrase "Shumitt 
Inverter." Examiner assumes this to be a misspelling, and has examined this 
phrase to read as a "Schmitt Inverter" or Schmitt trigger. Appropriate correction 
is required. 



Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

9. Claims 1-6, 9, 21-24 and 27 are rejected under 35 U.S.C. 102(b) as being 
anticipated by TANIGUCHI et al (US 2002/0070109 A1), from here on in referred 
to as TANIGUCHI. 

Concerning Claim 1, TANIGUCHI teaches a hydrocarbon sensor with a 
substrate and a solid electrolyte with two electrodes described in [0035] and 
[0037] and best exemplified by Figure 1B. The first electrode (12a) is made from 
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"a paste containing Au particles and Al particles" which is baked, "forming the 
electrode containing Au and Al [0018]." The other electrode (12b) can be "made 
of Pt [0040]." These two electrodes, with their correspondingly different 
compositions, inherently differ in chemical potential for hydrogen gas. The 
limitation of hydrogen gas being detected on a generated electromotive force is 
intended use language and has not been given patentable weight. 

Concerning Claim 2, TANIGUCHI teaches a hydrocarbon sensor with a 
substrate and a solid electrolyte with two electrodes [0035] and [0037], the first 
electrode being made from "a paste containing Au particles and Al particles" 
which is baked, "forming the electrode containing Au and Al [0018]." The other 
electrode can be "made of Pt [0040]." These two electrodes, with their 
correspondingly different compositions, inherently differ in absorption- 
dissociation active degree for hydrogen gas. The limitation of hydrogen gas 
being detected on a generated electromotive force is intended use language and 
has not been given patentable weight. 

Concerning Claims 3-4, TANIGUCHI teaches a hydrocarbon sensor with a 
substrate and a solid electrolyte with two electrodes [0035] and [0037], the first 
electrode being made from "a paste containing Au particles and Al particles" 
which is baked, "forming the electrode containing Au and Al [0018]." The other 
electrode can be "made of Pt [0040]." These two electrodes, with their 
correspondingly different compositions which inherently exhibit the standard 
electromotive forces required in claim 3. 
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Concerning Claim 5, all limitations are intended use language and 
therefore not structurally limiting. 

Concerning Claim 6, TANIGUCHI teaches all the limitations for claim 1 . 
Further, TAIGUCHI discloses Figure 1B, which shows two electrodes (12a and 
12b) which are placed in a planar sandwich configuration around the electrolyte 
(1 1 ). This planar configuration reads on the claimed "plate," and the sandwich 
configuration reads on the placement of the electrolyte between the electrodes. 

Concerning Claims 9 and 27, TANIGUCHI teaches a solid electrolyte 

[0035]. 

Concerning Claims 21-22, TANIGUCHI teaches all the limitations of claim 
2. Further, TANIGUCHI teaches a hydrocarbon sensor with a substrate and a 
solid electrolyte with two electrodes[0035] and [0037], the first electrode being 
made from "a paste containing Au particles and Al particles" which is baked, 
"forming the electrode containing Au and Al [0018]." The other electrode can be 
"made of Pt [0040]." These two electrodes, with their correspondingly different 
compositions which inherently exhibit the standard electromotive forces required 
in claim 21. 

Concerning Claim 23, all limitations are intended use language and 
therefore not structurally limiting. 

Concerning Claim 24, TANIGUCHI teaches all the limitations for claim 2. 
Further, TAIGUCHI discloses Figure 1B, which shows two electrodes (12 a and 
12b) which are placed in a planar sandwich configuration around the electrolyte 
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(1 1 ). This planar configuration reads on the claimed "plate," and the sandwich 
configuration reads on the placement of the electrolyte between the electrodes. 

10. Claim 20 is rejected under 35 U.S.C. 102(b) as being anticipated by 
SCHOEB (US 2002/0000228), from here on referred to as SCHOEB. 

Concerning Claim 20, SCHOEB teaches in Figure 8 as gas forwarding 
apparatus which contains a gas sensor portion 8 for determining a gas 
composition. As described in [0038], gas sensor 8 comprises a photo sensor 
portion 8b and a light source 8c. Light source 8c can be an LED. By applicant's 
own definition, the Fail-Safe function can be the detection of an LED by a photo 
sensor. 

Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

12. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 
148 USPQ 459 (1966), that are applied for establishing a background for 
determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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1 3. Claims 7, 25 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over TANIGUCHI as applied to Claims 1-6, 9, 21-24 and 27 above, and further in 
view of MAKUNDAN et. al. (US 6,656,336), from here on in referred to as 
MAKUNDAN. 

Concerning Claim 7, TANIGUCHI discloses a gas sensor with two 
electrodes with different chemical potentials for hydrogen gas. 

TANIGUCHI does not appear to expressly disclose that the electrodes 
may be arranged as rods on a substrate with an electrolyte disposed in between. 

However, MAKUNDAN discloses Figure 1B, a hydrocarbon sensor in 
which two electrodes 12 and 16 are disposed on an electrolyte 10. Electrode 16 
is obvious in the shape of a rod. 

At the time of the invention, it would have been prima facie obvious to one 
of ordinary skill in the art to modify the electrodes of TANIGUCHI to be rods as 
those of MAKUNDAN because the positioning of the electrodes yields no 
significant functional difference and are therefore are a matter of obvious 
engineering choice. Although only one electrode in MAKUNDAN is actually 
shaped like a rod, one of ordinary skill in the art would not have difficulty 
discerning that electrode 12 could be fashioned in the same way. 

Concerning Claim 25, TANIGUCHI discloses a gas sensor with two 
electrodes with different chemical potentials for hydrogen gas. 

TANIGUCHI does not appear to expressly disclose that the electrodes 
may be arranged as rods on a substrate with an electrolyte disposed in between. 
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However, MAKUNDAN discloses Figure 1B, a hydrocarbon sensor in 
which two electrodes 12 and 16 are disposed on an electrolyte 10. Electrode 16 
is in the shape of a rod. 

At the time of the invention, it would have been prima facie obvious to one 
of ordinary skill in the art to modify the electrodes of TANIGUCHI to be rods as 
those of MAKUNDAN because the positioning of the electrodes yields no 
significant functional difference and are therefore are a matter of obvious 
engineering choice. Although only one electrode in MAKUNDAN is actually 
shaped like a rod, one of ordinary skill in the art would not have difficulty 
discerning that electrode 12 could be fashioned in the same way. 
14. Claims 8 and 26 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over TANIGUCHI as applied to Claims 1-6, 9, 21-24 and 27 above, 
and further in view of SUGIYAMA et. al. (US 4,704,536), from here on in referred 
to as SUGIYAMA. 

Concerning Claim 8, TANIGUCHI discloses a gas sensor with two 
electrodes with different chemical potentials for hydrogen gas with an electrolyte 
disposed in between. 

TANIGUCHI does not appear to expressly disclose that the electrodes 
may be arranged as concentric cylinders. 

However, SUGIYAMA discloses Figure 9, a gas sensor with two co-axial 
electrodes 23 and 24 configured as concentric cylinders. 

At the time of the invention, it would have been prima facie obvious to one 
of ordinary skill in the art to modify the gas sensor configuration of TANIGUCHI 
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with the concentric, cylindrical electrodes in SUGIYAMA because the positioning 
of the electrodes yields no significant functional difference, and therefore 
concentric cylindrical electrodes are a matter of an obvious engineering choice. 

Concerning Claim 26, TANIGUCHI discloses a gas sensor with two 
electrodes with different chemical potentials for hydrogen gas. 

TANIGUCHI does not appear to expressly disclose that the electrodes 
may be arranged as rods on a substrate with an electrolyte disposed in between. 

However, Sugiyama discloses Figure 9, a gas sensor with two co-axial 
electrodes 23 and 24 configured as concentric cylinders. 

At the time of the invention, it would have been prima facie obvious to one 
of ordinary skill in the art to modify the gas sensor configuration of TANIGUCHI 
with the concentric, cylindrical electrodes in SUGIYAMA because the positioning 
of the electrodes yields no significant functional difference, and therefore 
concentric cylindrical electrodes are a matter of an obvious engineering choice. 
15. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
TANIGUCHI in view of YUN et. al. (WO 01/89021), from here on in referred to as 
YUN. 

Concerning Claim 10, TANIGUCHI discloses all the limitations of claim 9. 

TANIGUCHI does not appear to expressly disclose the electrolyte 
comprise an internal scaffold of a material such as glass wool. 

However, YUN discloses in the abstract an electrolyte in which contains 
an electrospun matrix of polymeric, electrolytic material into which lithium salt- 
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dissolved organic electrolytes are incorporated. One of the advantages of this 
construction as outlined by YUN is a "good mechanical strength." 

At the time of the invention, it would have been prima facie obvious to one 
of ordinary skill in the art to modify the electrolyte of TANIGUCHI with an internal 
matrix like YUN because one would wish to take advantage of the improved 
mechanical strength such a construction would offer. 
16. Claims 11-16, 29-34 and 29 rejected under 35 U.S.C. 103(a) as being 
unpatentable over TANIGUCHI as applied to Claims 1-6, 9, 21-24 and 27 above, 
and further in view of CHRISTEN et al, from here on in referred to as 
CHRISTEN. 

Concerning Claims 11-13, TANIGUCHI teaches a hydrocarbon sensor 
with all the limitations of claim 1 . The preambles for each claim (e.g. "a hydrogen 
gas leak controlling system" or "a hydrogen gas leak information transmitting 
system," etc.) are not structurally limiting and have not been given patentable 
weight. 

TANIGUCHI does not expressly teach that a voltage comparator be used 
in the apparatus. 

However, CHRISTEN teaches a gas sensing signaling system. In 
particular, CHRISTEN teaches a figure 7 which includes three comparators 
101/1, 101/2, 101/3. These are voltage comparators (col. 12, lines 21-33). 

At the time of the invention, it would have been prima facie obvious to one 
of ordinary skill in the art to include a voltage comparator like that from 
CHRISTEN in the apparatus of TANIGUCHI because of the necessary 
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advantages of doing so, such as eliminating false alarms or alarms for negligible 
concentrations of gas. 

Concerning Claims 14-16, TANIGUCHI in view of CHRISTEN teaches a 
hydrocarbon sensor with all the limitations of claims 11-13. The preambles for 
each claim (e.g. "a hydrogen gas leak controlling system" or "a hydrogen gas 
leak information transmitting system," etc.) are not structurally limiting and have 
not been given patentable weight. Further, the only further limiting structural 
features of these claims are the presence of a Schmitt trigger (Schumitt inverter), 
as functional language modifying the trigger has not been given patentable 
weight. 

TANIGUCHI does not expressly teach that a voltage comparator be used 
in the apparatus, nor does TANIGUCHI teach the use of a Schmitt trigger. 

However, CHRISTEN teaches a gas sensing signaling system. In 
particular, CHRISTEN teaches a figure 7 which includes three comparators 
101/1, 101/2, 101/3. These are voltage comparators (col. 12, lines 21-33). 
Further, CHRISTEN teaches the use of Schmitt triggers to distinguish between 
warning signals and alarm signals (col. 15, lines 32-43). 

At the time of the invention, it would have been prima facie obvious to one 
of ordinary skill in the art to include a voltage comparator and Schmitt trigger like 
that from CHRISTEN in the apparatus of TANIGUCHI because of the necessary 
advantages of doing so, such as eliminating false alarms or alarms for negligible 
concentrations of gas. 
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Concerning Claims 29-31, TANIGUCHI teaches a hydrocarbon sensor 
with all the limitations of claim 2. The preambles for each claim (e.g. "a hydrogen 
gas leak controlling system" or "a hydrogen gas leak information transmitting 
system," etc.) are not structurally limiting and have not been given patentable 
weight. 

TANIGUCHI does not expressly teach that a voltage comparator be used 
in the apparatus. 

However, CHRISTEN teaches a gas sensing signaling system. In 
particular, CHRISTEN teaches a figure 7 which includes three comparators 
101/1, 101/2, 101/3. These are voltage comparators (col. 12, lines 21-33). 

At the time of the invention, it would have been prima facie obvious to one 
of ordinary skill in the art to include a voltage comparator like that from 
CHRISTEN in the apparatus of TANIGUCHI because of the necessary 
advantages of doing so, such as eliminating false alarms or alarms for negligible 
concentrations of gas. 

Concerning Claims 32-34, TANIGUCHI in view of CHRISTEN teaches a 
hydrocarbon sensor with all the limitations of claims 29-31 . The preambles for 
each claim (e.g. "a hydrogen gas leak controlling system" or "a hydrogen gas 
leak information transmitting system," etc.) are not structurally limiting and have 
not been given patentable weight. Further, the only further limiting structural 
features of these claims are the presence of a Schmitt trigger (Schumitt inverter), 
as functional language modifying the trigger has not been given patentable 
weight. 
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TANIGUCHI does not expressly teach that a voltage comparator be used 
in the apparatus, nor does TANIGUCHI teach the use of a Schmitt trigger. 

However, CHRISTEN teaches a gas sensing signaling system. In 
particular, CHRISTEN teaches a figure 7 which includes three comparators 
101/1, 101/2, 101/3. These are voltage comparators (col. 12, lines 21-33). 
Further, CHRISTEN teaches the use of Schmitt triggers to distinguish between 
warning signals and alarm signals (col. 15, lines 32-43). 

At the time of the invention, it would have been prima facie obvious to one 
of ordinary skill in the art to include a voltage comparator and Schmitt trigger like 
that from CHRISTEN in the apparatus of TANIGUCHI because of the necessary 
advantages of doing so, such as eliminating false alarms or alarms for negligible 
concentrations of gas. 

17. Claims 17-18 and 35-36 are rejected under 35 U.S.C 103(a) as being 
unpatentable over TANIGUCHI as applied to claims 1-6, 9, 21-24 and 27 above 
in view of MAKI et. al. (US 2004/0026268), from here on referred to as MAKI. 

Concerning Claim 1 7, TANIGUCHI teaches all the limitations of claim 1 . 

TANIGUCHI does not expressly teach that there be a plurality of hydrogen 
gas sensors arranged on the same substrate. 

However, MAKI teaches an apparatus which is an electromotive force type 
gas sensor comprising a substrate and a gas sensor on that substrate (MAKI, 
claim 1). Further, MAKI teaches a claim 8 drawn to an electromotive force gas 
sensor with two or more electromotive force gas sensors on the same substrate. 
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At the time of the invention, it would have been prima facie obvious to 
those of ordinary skill in the art to provide a plurality of gas sensors like in 
TANIGUCHI on the same substrate like in MAKI because of the versatility such a 
configuration would have, such as the ability to allow for failure of some gas 
sensors without failure of the whole apparatus as well as the ability to possibly 
discern a target gas profile or concentration gradient. 

Concerning Claim 18, TANIGUCHI teaches all the limitations of claim 1 . 
Further, "for detecting an electromotive force from said hydrogen gas sensor" 
and "is detected in dependence on the intensity of said electromotive force" are 
statements of intended use and not given patentable weight. 

TANIGUCHI does not expressly teach an electric circuit be provided. 

However, MAKI teaches an apparatus which is an electromotive force type 
gas sensor comprising a substrate and a gas sensor on that substrate (MAKI, 
claim 1). Further, MAKI teaches a power supply circuit be present on the 
substrate, which reads on the electric circuit (page 9, [01 10]). 

At the time of the invention, it would have been prima facie obvious to one 
of ordinary skill in the art to use the power supply circuit of MAKI in the device of 
TANIGUCHI because one would wish to process the signals output from the 
electrodes. 

Concerning Claim 35, TANIGUCHI teaches all the limitations of claim 2. 
TANIGUCHI does not expressly teach that there be a plurality of hydrogen 
gas sensors arranged on the same substrate. 
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However, MAKI teaches an apparatus which is an electromotive force type 
gas sensor comprising a substrate and a gas sensor on that substrate (MAKI, 
claim 1). Further, MAKI teaches a claim 8 drawn to an electromotive force gas 
sensor with two or more electromotive force gas sensors on the same substrate. 

At the time of the invention, it would have been prima facie obvious to 
those of ordinary skill in the art to provide a plurality of gas sensors like in 
TANIGUCHI on the same substrate like in MAKI because of the versatility such a 
configuration would have, such as the ability to allow for failure of some gas 
sensors without failure of the whole apparatus as well as the ability to possibly 
discern a target gas profile or concentration gradient. 

Concerning Claim 36, TANIGUCHI teaches all the limitations of claim 2. 
Further, "for detecting an electromotive force from said hydrogen gas sensor" 
and "is detected in dependence on the intensity of said electromotive force" are 
statements of intended use and not given patentable weight. 

TANIGUCHI does not expressly teach an electric circuit be provided. 

However, MAKI teaches an apparatus which is an electromotive force type 
gas sensor comprising a substrate and a gas sensor on that substrate (MAKI, 
claim 1). Further, MAKI teaches a power supply circuit be present on the 
substrate, which reads on the electric circuit (page 9, [01 10]). 

At the time of the invention, it would have been prima facie obvious to one 
of ordinary skill in the art to use the power supply circuit of MAKI in the device of 
TANIGUCHI because one would wish to process the signals output from the 
electrodes. 
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18. Claims 19 and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over TANIGUCHI as applied to Claims 1-6, 9, 21-24 and 27 above 
in view of SCHOEB. 

Concerning Claim 1 9, TANIGUCHI teaches aaall the limitations of claim 1 . 

TANIGUCHI does not expressly teach that the gas sensor comprise a 
photo sensor or an LED. 

However, SCHOEB teaches in Figure 8 as gas forwarding apparatus 
which contains a gas sensor portion 8 for determining a gas composition. As 
described in [0038], gas sensor 8 comprises a photo sensor portion 8b and a 
light source 8c. Light source 8c can be an LED. By applicant's own definition, 
the Fail-Safe function can be the detection of an LED by a photo sensor. 

At the time of the invention, it would have been prima facie obvious to one 
of ordinary skill in the art to use the LED/photo sensor arrangement of SCHOEB 
in the device of TANIGUCHI because the LED/photo sensor has been shown to 
be an acceptable means to convert a measured gas signal into an observable 
output. 

Concerning Claim 37, TANIGUCHI teaches all the limitations of claim 2. 

TANIGUCHI does not expressly teach that the gas sensor comprise a 
photo sensor or an LED. 

However, SCHOEB teaches in Figure 8 as gas forwarding apparatus 
which contains a gas sensor portion 8 for determining a gas composition. As 
described in [0038], gas sensor 8 comprises a photo sensor portion 8b and a 



Application/Control Number: 10/534,644 Page 
Art Unit: 4191 

light source 8c. Light source 8c can be an LED. By applicant's own definition, 
the Fail-Safe function can be the detection of an LED by a photo sensor. 

At the time of the invention, it would have been prima facie obvious to one 
of ordinary skill in the art to use the LED/photo sensor arrangement of SCHOEB 
in the device of TANIGUCHI because the LED/photo sensor has been shown to 
be an acceptable means to convert a measured gas signal into an observable 
output. 

19. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
TANIGUCHI as applied to Claims 1-6, 9, 21-24 and 27 above in view of YUN. 

Concerning Claim 28, TANIGUCHI discloses all the limitations of claim 2. 

TANIGUCHI does not appear to expressly disclose the electrolyte 
comprising an internal scaffold of a material such as glass wool. 

However, YUN discloses in the abstract an electrolyte in which contains 
an electrospun matrix of polymeric, electrolytic material into which lithium salt- 
dissolved organic electrolytes are incorporated. One of the advantages of this 
construction as outlined by YUN is a "good mechanical strength." 

At the time of the invention, it would have been prima facie obvious to one 
of ordinary skill in the art to modify the electrolyte of TANIGUCHI with an internal 
matrix like YUN because one would wish to take advantage of the improved 
mechanical strength such a construction would offer. 



Conclusion 
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20. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to ROBERT KASTEN whose telephone number 
is (571)270-7598. The examiner can normally be reached on Mon-Thurs, 8am to 
5pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the 
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